INTRODUCTION
Owning to more and more attention to environment issues, as a kind of reliable power source, the emissions from diesel engines have been emphasized by people. Therefore, how to realize high heat efficiency and low emissions in terms of combustion and emissions are very important. Currently, research on improving combustion and emissions from diesel engines have been the hot topic discussed by many scholars. The main methods include improving the structure of diesel engines, spraying the combustion material in the induction system, mixing diesel oil in proportion by oxygenated fuels (methanol, ethanol, DMM, DMC and other oxygenated fuels) and so on. However, It is difficult and costly to improve the diesel engine itself, we except to achieve the purpose of exhaust emission reduction from diesel engines according to choose the way of mixing diesel oil in proportion by oxygenated fuel.
In this paper, The oxygenated fuel chosen is methanol as it is easily obtained and its cost is much lower than diesel oil. On the other hand, methanol possess high octane number and ability to improve fuel antiknock ability after mixing with diesel oil. Moreover, the research on the combustion of methanol-gasoline blends is also widely.
Exhaust emissions from diesel engines mainly include soot, HC, CO, CO 2 and so on. In the test, we select to experiment on the 8-in-line diesel engine. We study the general law of emissions from methanol/diesel blends by comparing the emissions from soot, NOx and HC fueled with methanol/diesel blends and diesel oil under the condition of load characteristic and external characteristic, meanwhile analyze the test result upon the specific physical and chemical properties of methanol.
TEST CONDITIONS AND TEST METHODS

Comparison of methanol and diesel oil's physical and chemical properties
This paper selects No.0 diesel oil and pure methanol with a purity of more than 99% as the test fuel. Table 1 shows the comparison of physical and chemical properties for methanol and diesel oil. ABSTRACT: As a kind of powered machine possess high heat efficiency and reliability, diesel engines have been widely used in the production of all aspects of life. However, with the gradually attention to the environmental problems, the emissions from diesel engines have been a large obstacle to constraining diesel engines development. This article attempts to study the correlative experiment on the emissions from diesel engines fueled with methanol/diesel blends and pure diesel oil, carrying out the conclusion that diesel engines fueled with methanol/diesel blends can effectively reduce the emissions of soot and NOx. Due to the physical and chemical characteristics of methanol, HC emissions have increased after diesel engines fueled with methanol/diesel blends, but it is under control. In general, the emission problem of diesel engines fueled with methanol/diesel blends have been generally improved.
As methanol's cetane value is much lower than diesel oil, adding methanol into the diesel oil would significantly reduce the blends' cetane value, meanwhile, methanol posses highly latent heat of vaporization as well as high ignition temperature. It will be difficult to operate the diesel engines if you add too much methanol into the diesel oil. Moreover, it is difficult to mix because of the physical property for methanol and diesel oil. Therefore, the proportion of methanol should not be too large in methanol/diesel blends, and the proportion of methanol to diesel oil is 1to 6 in the test.
Test facilities
T8138ZLCZ marine diesel engine is selected to experiment in the test, the specific parameters are shown in Table 2 . Equipment and instruments for test include diesel engine test bench, EST internal combustion engine test system, self-operated pressure regulator, throttle position potentiometer, the opacimeter and the exhaust gas analyzer used for test emissions .The specific models are listed as follow Table 3 . The Opacimeter NHT-6 Nanhua Instruments Co., Ltd
The Exhaust Gas Analyzer
Gasboard-AS
Wuhan-Sifang Photoelectric Technology Co., Ltd
Test methods
First of all, installing the diesel engine on the test lab, connecting the diesel engine with the tank after connecting with the fuel consumption meter.
Operation 
TEST RESULTS AND ANALYSES
Test results are shown in figure 2-figure 7 .
In figures, P-1500,P-1000,P-600 respectively represent the performance curve when the diesel engine fueled with diesel oil at the speed of 1500r/min,1000 r/min,600 r/min .M-1500，M-1000 and M-600 respectively represent the performance curve when the diesel engine fueled with methanol/diesel blends at the speed of 1500r/min、 1000 r/min and 600 r/min . The P-D and M/D respectively represent the propulsion characteristic curve fueled with diesel oil and methanol/diesel blends.
Comparisons of smoke intensity.
According to GB/T 5741-2008 <Measure Method for Exhaust Smoke of Marine Diesel Engine>,test results of exhaust smoke should be written down by filter paper(S f ). As the opacimeter used in the test show opacity and bosch smoke number, we should deal with data conversion. The conversion is listed as follow:
0.650 0.935
L -The effective length of optical channel from the measured gas, 0.43m is standard.
N -Opacity (%). Figure 2 and Figure 3 have shown the comparison of the exhaust smoke respectively fueled with diesel oil and methanol/diesel blends. The conclusion is drawn that the smoke from diesel engines fueled with diesel oil increase with the load and the smoke density basically increase linearly. But the smoke density basically remains unchanged if fueled with blends. In the same condition, the smoke from diesel engine fueled with methanol/diesel blends is lower than the diesel oil. The higher speed and load, the more obvious effect to reduce the smoke. Hence, combustion of methanol/diesel blends reduce the exhaust smoke from diesel engines. As methanol belongs to oxygenated fuel and its mass fraction above 50%, adding methanol into diesel can increase the oxygen content in the fuel, and reduce the smoke and carbon particles generated of starving oxygen during the combustion of fuel so as to reduce the exhaust smoke from diesel engines. Figure 4 and Figure 5 have shown the comparisons on NOx emissions from diesel engines fueled with diesel oil and methanol/diesel blends. The conclusion is drawn that the emissions of NOx fueled with methanol/diesel blends increase linearly with the load. Meanwhile, emissions from methanol/diesel blends are lower than the diesel oil especially under the heavy load. But in the propulsion characteristic curve, with the increase of the rational speed we find that NOx emissions increase first and then decrease. At the same speed especially at the medium speed, NOx emissions from diesel engines fueled with methanol/diesel blends are lower than diesel oil. This is because the amount of NOx generated depends on the retention time of high temperature in the combustion chamber. With its highly latent heat of vaporization, methanol can reduce the retention time of high temperature in the combustion chamber. Therefore, NOx emissions from methanol/diesel blends can be reduced. Figure 6 and Figure 7 have shown the Comparisons on HC emissions from diesel engines fueled with diesel oil and methanol/diesel blends. The conclusion is drawn that the emissions of HC fueled with methanol/diesel blends increase linearly with the load. Meanwhile, emissions from the diesel engine fueled with methanol/diesel blends are higher than the diesel oil especially at low load and low speed. But under the high load condition, HC emissions from methanol/diesel blends and diesel oil are nearly the same. This is mainly because with highly latent heat of vaporization, methanol has obvious heat absorption and goes against the process of atomization during the vaporization process of blends at low load. Meanwhile, HC emissions improve under the action of wall cooling effect, narrow gap effect, oil film adsorption and sediment adsorption. The heat absorbing effect will be weakened at high load. Therefore, diesel engines should avoid being operated at low speed when fueled with methanol/diesel blends. 
Comparison on NOx emissions
Comparison on HC emissions
CONCLUSION
Though comparative research on emissions form diesel engines fueled with methanol/diesel blends and diesel oil ,the conclusions are as follow:
(1) Adding methanol into diesel can increase the oxygen content in the fuel and reduce the smoke and carbon particles generated of starving oxygen during the combustion of fuel so as to reduce the exhaust emissions from diesel engines. Meanwhile, the higher speed and load, the more obvious effect to reduce the smoke.
(2) With methanol's latent heat of vaporization, the retention time of high temperature during combustion is shortened. Therefore, NOx emissions from diesel engines fueled with methanol/diesel blends are effectively reduced. Moreover, NOx emissions are obviously reduced at medium and low speed.
(3) With methanol's latent heat of vaporization, it is detrimental to its process of methanol/diesel blends' atomization. HC emissions increased under the action of wall cooling effect, narrow gap effect, oil film adsorption and sediment adsorption, HC emissions are slightly increased at low and medium speed. HC emissions from methanol/diesel blends and diesel oil are nearly the same at high load.
